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In the claims: 

Please amend the claims as follows. 

1 . (Currently Amended) A substrate comprising a surface with at least 
one electrophilic or nucleophilic functional group attached thereto, said substrate 
having a coating positioned thereon, the coating comprising an amorphous chemically 
crosslinked material comprising elements selected from the group consisting of (1) M, 
O, Q H, and N; wherein M is a metal selected from the group consisting of silicon, 
titanium, tantalum, germanium, boron, zirconium, aluminum, hafcium and yttrium; 
(2) M, O, H, and N wherein M is defined above, (3) C; (4) O, C, H, and N; and (5) M 
or C, and one of O, H, or N, wherein the chemically crosslinked material is terminated 
with the at least one electrophilic or nucleophilic functional group; 

the electrophilic or nucleophilc functional group selected from the group 
consisting of hydrogen-termination, alley! groups, quaternary ammonium groups, 
carbon, silicon, halogens, oxygen, hydrogen, nitrogen, sulfur and phosphorus; 

wherein at least one biomolecule is adsorbed to the electroph ilic functional 

group . 

2. (Original) The substrate according to Claim 1 , wherein M is silicon. 

3 . (Previously Presented) The substrate according to Claim 2, wherein the 
chemically crosslinked material comprises from about 30 to about 60 percent carbon 
and from about 10 to about 40 percent silicon. 

4. (Canceled). 

5. (Original) The substrate according to Claim l[[4]] f wherein the at least 
one electrophilic functional group comprises one or more elements selected from the 
group consisting of carbon, hydrogen, nitrogen and silicon. 

6. (Canceled). 



Received from < 919 854 1401 > at 1017/03 3:02:27 PM [Eastern Daylight Tune] 



OCT. 7.2003 3:04PM M8S&S 919 854-1401 



NO. 1821 P. 



lure: Cuomo etal. 
Serial No.: 09/826,431 
Page 3 of 10 

7. (Currently Amended) The substrate according to Claim 16, wherein the 
at least one biomolecule is selected from the group consisting of DNA, nucleic acids, 
proteins, enzymes, cells, viruses, and combinations thereof. 

8-10. (Canceled). 

11. (Original) A substrate according to Claim 1, wherein at least one 
portion of the surface of the coating is terminated with at least one electrophilic 
functional group and at least one other portion of the surface of the coating is 
terminated with at least one nucleophilic functional group. 

1 2 . (Original) The substrate according to Claim 1 1 , wherein the at least 
one portion of the surface of the coating terminated with at least one electrophilic 
functional group and at least one other portion of the surface of the coating terminated 
with at least one nucleophilic functional group are adjacent to one another. 

13. (Original) The substrate according to Claim 1 1, wherein the at least 
one nucleophilic functional group comprises one or more elements selected from the 
group consisting of carbon, silicon, halogens, oxygen, hydrogen, nitrogen, sulfur, and 
phosphorus. 

1 4. (Original) The substrate according to Claim 1 1 , wherein the at least 
one electrophilic functional group comprises one or more elements selected from the 
group consisting of carbon, nitrogen, hydrogen, and silicon. 

15. (Original) The substrate according to Claim 1 1, wherein at least one 
biomolecule is adsorbed to the at least one electrophilic functional group. 

16. (Original) The substrate according to Claim 15, wherein the at least 
one biomolecule is selected from the group consisting of nucleic acids, proteins, 
enzymes, cells, viruses, and combinations thereo£ 
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1 7. (Previously Presented) The substrate according to Claim 1 , wherein the 
coating has a thickness between about 200 nanometers to about 400 nanometers. 

18. (Original) The substrate according to Claim 1, wherein the base layer 
comprises a material selected from the group consisting of glass, plastics, elastomers, 
metals, and ceramics. 

1 9. (Original) The substrate according to Claim 1 , further comprising an 
intermediate layer positioned between said base layer and said coating. 

20. (Original) The substrate according to Claim 19, wherein the 
intermediate layer comprises at least one material selected from the group consisting 
of indium tin oxide (ITO), tin oxide, titanium oxide, manganese oxide, lead oxide, 
gold, platinum, palladium, carbon, , silicon, germanium, zinc oxide, cadmium 
sulfide, titanium dioxide, gallium arsenide, combinations thereof, and alloys thereof. 

21*43. (Canceled). 

44. (Currently Amended) A substrate comprising a surface with at least 
one electrophilic or nucleophilic functional group attached thereto, said substrate 
having a coating positioned thereon, the coating comprising an amorphous chemically 
crosslink ed material comprising elements selected from the group consisting of (1) M, 
O, C, H, and N; wherein M is a metal selected from the group consisting of silicon, 
titanium, tantalum, germanium, boron, zirconium, aluminum, hafnium, and yttrium; 
(2) M, O, H, and N wherein M is defined above; and (3) O, C, H, a and N and wherein 
the chemically crosslinked material is terminated with the at least one electrophilic or 
nucleophilic functional grou p, wherein at least one biomolecule is adsorbed to the 
electrophilic functional group . 

45. (Currently Amended) A substrate comprising a surface with at least 
one electrophilic or nucleophilic functional group attached thereto, said substrate 
having a coating positioned thereon, the coating comprising an amorphous chemically 
crosslinked material comprising elements selected from the group consisting of (1) M, 
O, C, H, and N; wherein M is a metal selected from the group consisting of silicon, 
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titanium, tantalum, germanium, boron, zirconium, aluminum, hafnium, and yttrium; 
(2) M, O, H, and N wherein M is defined above; (3) O f C f H, a and N; and (4) M or C, 
and one of O, H, or N; and wherein the chemically crosslinked material is terminated 
with the at least one electrophilic or nucleophilic functional grou p, wherein at least 
one biomolecule is adsorbed to the electrophilic functional group . 

46. (Currently Amended) A substrate comprising a surface with at least 
one electrophilic or nucleophilic functional group attached thereto, said substrate 
having a coating positioned thereon, the coating comprising an amorphous chemically 
crosslinked material comprising Si, C f and H deposited in a PECVD process with a 
tetra methyl silane (Si(CH3)4) precursor and wherein the chemically crosslinked 
material is terminated with the at least one electrophilic or nucleophilic functional 
grou p, wherein at least one biomolecule is adsorbed to the electrophilic functional 
group , 

47. (Currently Amended) A substrate comprising a surface with at least 
one electrophilic or nucleophilic functional group attached thereto, said substrate 
having a coating positioned thereon, the coating comprising an amorphous chemically 
crosslinked material comprising elements selected from the group consisting of (1) M, 
O, C, H, and N; wherein M is a metal selected from the group consisting of silicon, 
titanium, tantalum, germanium, boron, zirconium, aluminum, hafnium and yttrium; 
(2) M, O, H, and N wherein M is defined above, (3) C; (4) O, C, H, and N; and (5) M 
or C, and one of O, H, or N, wherein the chemically crosslinked material is terminated 
with the at least one electrophilic or nucleophilic functional group and wherein the at 
least one electrophilic or nucleophilic functional group is deposited by a plasma 
treatmen t wherein at least one biomolecule is adsorbed to the electrophilic functional 
group . 

48. (Currently Amended) A substrate comprising a surface with at least 
one electrophilic or nucleophilic functional group attached thereto, said substrate 
having a coating positioned thereon, the coating comprising an amorphous chemically 
crosslinked material comprising elements selected from the group consisting of (1) M, 
O, C, H, and N; wherein M is a metal selected from the group consisting of silicon, 
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titanium, tantalum, germanium, boron, zirconium, aluminum, hafnium and yttrium; 
(2) M, O, H, and N wherein M is defined above, (3) C; (4) O, C, H, and N; and (5) M 
or C, and one of O, H, or N, wherein the chemically crosslinked material is terminated 
with the at least one electrophilic functional group for electrostatically attracting 
positively charged molecules for adsorption and electrostatically repelling negatively 
charged molecules for nftn-adsmptio TL, wherein at least on e biomolecule is adsorbed 
to the electronhilic functional group . 

49. (Currently Amended) A substrate comprising a surface with at least 
one electrophilic or nucleophilic functional group attached thereto, said substrate 
having a coating positioned thereon, the coating comprising an amorphous chemically 
crosslinked material comprising elements selected from the group consisting of (1) M, 
O, C, H, and N; wherein Mis a metal selected from the group consisting of silicon, 
titanium, tantalum, germanium, boron, zirconium, aluminum, hafnium and yttrium; 
(2) M, O, H, and N wherein M is defined above, (3) C; (4) 0> C, H, and N; and (5) M 
or C, and one of O, H, or N, wherein the chemically crosslinked material is terminated 
with the at least one nucleophilic functional group for electrostatically attracting 
negatively charged molecules for adsorption and electrostatically repelling positively 
r WgftH mnWulf* for Tinnadsorptio n^ wherein the surface of the coating is non- 
adsorbing with respect to biomolecules . 

50. (Currently Amended) A substrate comprising a surface with at least 
one electrophilic or nucleophilic functional group attached thereto, said substrate 
having a coating positioned thereon, the coating comprising an amorphous chemically 
crosslinked material comprising elements selected from the group consisting of (1) M, 
O, C, H, and N; wherein M is a metal selected from the group consisting of silicon, 
titanium* tantalum, germanium, boron, zirconium, alu m i num , h afnium and yttrium; 
(2) M, O, H, and N wherein M is defined above, (3) C; (4) O, C, H, and N; and (5) M 
or C, and one of O, H, or N, wherein the chemically crosslinked material is terminated 
with the at least one nucleophilic functional group, wherein the surface of the coating 
is non-adsorbing with respect to biomolecules . 
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5 1 . (Previously Presented) A substrate according to Claim 1 , further 
comprising a nucleic acid nonspeciftcally adsorbed to said at least one electrophilic or 
nucleophilic functional group. 

52 (Previously Presented) A substrate according to Claim 1 f further 
comprising a protein nonspecifically adsorbed to said at least one electrophilic or 
nucleophilic functional group. 

53 . (Previously Presented) A substrate according to Claim 1 , wherein the 
coating is deposited using a precursor selected from the group consisting of silanes, 
siloxanes, silazanes, hydrocarbons, metal organics, titanates, metal alkoxides, and 
combinations of the above. 

54. (Previously Presented) A substrate according to Claim 1 , wherein the 
coating is deposited using a precursor selected from the group consisting of 
tetrametylsilane, trimetylsilane, tetramethoxysilane, heamethyl disilane, hexamethyl 
disiloxane, hexamethyl disilazane, methane, ethane, ethylene, tetraalkoxy titanates, 
and combinations of the above. 
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